Evaluation of a DHPLC-based assay for rapid detection of RET germline mutations in Italian patients with medullary thyroid carcinoma.
Causative gain-of-function mutations of the RET tyrosine-kinase receptor gene have been reported in more than 95% of inherited cases of medullary thyroid carcinoma (MTC; OMIM# 155240). Most RET activating mutations are clustered in mutational "hot spots" in exons 10, 11, 13, 14, 15 and 16 and are usually detected by single-strand conformation polymorphism (SSCP) followed by direct sequencing. To improve sensitivity, time and costs of mutational screening we have developed a denaturing high performance chromatography (DHPLC) protocol, based on the detection of heteroduplex molecules by ion-pair reverse-phase liquid chromatography under partially denaturing conditions. The mutational screening of RET exons 10, 11, 13-16 was performed in a total of 111 subjects, including 45 MTC patients and 49 relatives with known RET mutations and 17 individuals, being at risk of hereditary MTC and carrying unknown RET alleles. Heteroduplex peaks with a distinct and reproducible DHPLC elution profile allowed the detection of both rare and common RET mutations. Overall, the DHPLC-based methodology showed a high level of sensitivity and accuracy, nearing 100%. Furthermore, our protocol showed the ability to identify: 1) all the mutated codons of RET located in the "hot spots" domain; 2) the different point mutations occurring in the same codon of RET gene; 3) less frequent or rare mutations; 4) polymorphisms. As such, it can be proposed as a relatively simple and highly accurate method for a rapid genetic testing for members of MTC families.